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ABSTRACT : 

PROBLEM TO BE SOLVED: To prevent the generation of 
cracks during the 

production of ceramic electrical components. 

SOLUTION: This production method consists of a first 
step for forming a 

temporary laminate by laminating a ceramic sheet la and an 
inner electrode, a 

second step for obtaining a laminate by press-fitting the 
temporary laminate, a 

third step for baking the laminate, and a fourth step for 
forming at least one 

pair of outer electrodes in a manner such that they are 
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connected electrically 

with the inner electrode at a predetermined position of the 
laminate. The 

ceramic sheet la for the first step contains at least 
polyethylene and ceramic 

material, and the sheet has a porosity of 30% or higher. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the manufacture method of the ceramic electronic parts characterized by having the following, and for the ceramic 
sheet in the 1st process of the above containing polyethylene and a ceramic raw material at least, and porosity using 30% or more 
of thing. The 1 st process which carries out the laminating of a ceramic sheet and the conductor layer, and forms a temporary 
layered product. Next, the 2nd process which sticks the aforementioned temporary layered product by pressure, and obtains a 
layered product. Subsequently, the 3rd process which calcinates the aforementioned layered product. The 4th process which 
forms the external electrode of a lot at least so that it may connect with the aforementioned conductor layer electrically at the 
position of the account layered product of back to front. 

[Claim 2] The 2nd process is the manufacture method of the ceramic electronic parts according to claim 1 characterized by 
pressurizing a temporary layered product first and subsequently heating. 

[Claim 3] It is the manufacture method of the ceramic electronic parts according to claim 2 which the pressurization of a 
temporary layered product is 5 or more-MPa 100 or less MPa, and are characterized by heating considering as the temperature 
below a decomposition temperature more than the melting temperature of polyethylene in the 2nd process. 
[Claim 4] It is the manufacture method of the ceramic electronic parts according to claim 3 characterized by heating of a 
temporary layered product considering as 1 50-200 degrees C in the 2nd process. 

[Claim 5] The manufacture method of the ceramic electronic parts according to claim 3 characterized by removing the air in the 
aforementioned temporary layered product in the 2nd process before heating a temporary layered product below to a 
decomposition temperature more than the melting temperature of polyethylene. 

[Claim 6] It is the manufacture method of the ceramic electronic parts according to claim 5 characterized by performing removal 
of the air in a temporary layered product by carrying out predetermined-time maintenance of the aforementioned temporary 
layered product at the temperature of under the melting point of the aforementioned polyethylene more than the temperature of the 
glass transition point of polyethylene. 

[Claim 7] It is the manufacture method of the ceramic electronic parts according to claim 5 characterized by performing removal 
of the air in a temporary layered product by carrying out predetermined-time maintenance of the aforementioned temporary 
layered product at the temperature of under the melting point of the aforementioned polyethylene more than the softening 
temperature of polyethylene. 

[Claim 8] It is the manufacture method of the ceramic electronic parts according to claim 5 characterized by performing removal 
of the air in a temporary layered product by holding the aforementioned temporary layered product at 60-140 degrees C for 1 to 
120 minutes. 

[Claim 9] The 2nd process is the manufacture method of the ceramic electronic parts any one publication of the claim 1-8 
characterized by carrying out with a hydrostatic-pressure press. 

[Claim 10] The ceramic sheet in the 1 st process is the manufacture method of the ceramic electronic parts any one publication of 
the claim 1-9 characterized by porosity being less than:80%. 

[Claim 11] The polyethylene in the ceramic sheet in the 1st process is the manufacture method of the ceramic electronic parts any 
one publication of the claim 1-10 characterized by weight average molecular weight being 400000 or more. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Theihnical field to wluch invention belongs] this uwention relates to the manufacture method of ceranuc electronic parts, such 

as a stacked type ceramic condenser. 

about 10-50 micrometers, and porosity is produced ^^^^S^henthe thickness of metal paste 12a is 

ill«iltS€Il* 

condenser by forming the external electrode 3 in an ends side, 
strengthening adhesion between ceramic sheets. 

the conductor layer is formed may show high compressibility, in case it is stuck by pressure in the 2nd process, the 
above-mentioned purpose can be attained. 

Hdiments of the Invention] The 1st process which invention of this invention according to claim 1 carries out the laminating 
^Z^Tl^Lor layel and forms a temporary layered produc, Ne*^ = ^^^ 
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conductor layer is formed shows high compressibility. For this reason, a conductor layer came to be buried in a ceramic sheet and 
Ze sufficient pressure also for the portion in which the conductor layer is not formed is added, ceramic electronic parts without 

[ooot— 

method of the ceramic electronic parts according to claim 1 characterized by subsequently heating, and it can raise the bond 
sZgA between ceramic sheets while it suppresses contraction of a parallel sheet to a ceramic sheet and prevents a P-Uon gap. 
rOOlOl In the 2nd process, the pressurization of a temporary layered product of mvention according to claim 3 is 5 or more-MFa 
100 or less MPa and more than the melting temperature of polyethylene, heating is the manufacture method of the ceramic 
electronic parts according to claim 2 characterized by considering as the temperature below a decomposition temperature, and 
can raise the bond strength between ceramic sheets more. ^^wt^ 
rOOl 11 In the 2nd process, invention according to claim 4 is the manufacture method of the ceramic electronic parts according to 
claim 3 characterized by heating of a temporary layered product considering as 150-200 degrees C, and can strengthen adhesion 
between ceramic sheets by heating a ceramic sheet at 150 degrees C which is the melting point of polyethy lene. 
[00121 In the 2nd process, before invention according to claim 5 heats a temporary layered product below to a decomposition 
temperature more than the melting temperature of polyethylene, it is the manufacture method of the ceramic electronic parts 
according to claim 3 characterized by removing the air in the aforementioned temporary layered product, and can prevent that 
structure defects, such as a void, occur. . . , f 

rOOl 31 It is the manufacture method of the ceramic electronic parts according to claim 5 characterized by performing removal of 
me air in a temporary layered product by carrying out predetermined-time maintenance of the aforementioned temporary layered 
product at the temperature of under the melting point of the aforementioned polyethylene more than the temperature of the glass 
transition point of polyethylene, as for invention according to claim 6, and the air in a temporary layered product can be removed 

r00141 It is the manufacture method of the ceramic electronic parts according to claim 5 characterized by performing removal of 
me air in a temporary layered product by carrying out predetermined-time maintenance of the aforementioned temporary layered 
product at the temperature of under the melting point of the aforementioned polyethylene more man me softening temperature of 
polyethylene, as for invention according to claim 7, and since a ceramic sheet becomes soft, removal of the air m a temporary 
layered product becomes easy more. , . JL . 

r00151 It is the manufacture method of the ceramic electronic parts according to claim 5 characterized by invention according to 
claim 8 performing removal of the air in a temporary layered product by holding the aforementioned temporary layered produc at 
60-140 degrees C for 1 to 120 minutes, and since a ceramic sheet becomes soft, removal of the air in a temporary layered product 

roOl^l isXTan'ufacture metiiod of ceramic electronic parts given [ any / one ] in the claim 1-8 characterized by invention 
according to claim 9 performing the 2nd process with a hydrostatic-pressure press, and a pressure can prevent generating of a 
laminating gap in this sake uniformly in every portion of a ceramic sheet. 

r00171 Since porosity is the manufacture method of the ceramic electronic parts any one publication of the claim 1-9 
characterized by using less than 80% of thing as a ceramic sheet in the 1 st process, the sintered density of a ceramic sheet will 
become small if porosity becomes 80% or more, and an electrical property becomes bad, mvention according to claim 10 

mOlsTsmte weight average molecular weight is the manufacture method of the ceramic electronic parts any one publication of 
the claim 1-10 characterized by using 400000 or more things and serves as a ceramic sheet with high porosity as polyethylene m 
the ceramic sheet in the 1st process, invention according to claim 11 can absorb the level difference by the existence of a 

conductor layer. . „ , . . , . e ■ tnn 

[001 9] A stacked type ceramic condenser is explained about the gestalt of operation of this mvention below, referring to a 

drawing for an example. . . , . . 

r00201 Drawing 1 is the cross section showing one process of the stacked type ceramic condenser in the gestalt of this operation 
(Gestalt 1 of operation) A laminating ceramic condenser with common drawing 2 is a notch perspective diagram a part, hi a metal 
paste agenesis portion and 6, a metal finish plate and 7 show the metal underplate, and 8 shows [ the metal paste and 4a from 
which la becomes a ceramic sheet and the internal electrode 2 in which 2a was formed on ceramic sheet la / a metal paste 
formation portion and 5a] the interval of the metal finish plate 6 and the metal underplate 7. 

r00211 First the porosity which weight average molecular weight becomes from the dielectncTowder-whickmakeslhe 
polyethylene and the barium titanate of 400000 a principal component forms two or more metal paste 2a used as an internal 
electrode 2 in a desired configuration by print processes on ceramic sheet la which is 70%. This metal paste 2a contains mckel. 
The thickness of 1 5 micrometers and metal paste 2a of the thickness of ceramic sheet la at this time is 3 micrometers. Ceramic 
sheet 1 a is inserted, such ceramic sheet 1 a is accumulated so that metal paste 2a may counter by turns, and a temporary layered 
product is obtained. Then, this temporary layered product is inserted by the metal finish plate 6 and the metal underplate 7, and it 
pressurizes with a 1 shaft press machine at a room temperature, and pressurizes in the range of 5-100MPa with gage pressure. 
The irregularity of the field which touches the temporary layered product of the metal finish plate 6 and the metal underplate 7 
here is ground by 40 micrometers or less, and dispersion in the interval 8 of the metal finish plate 6 and the 7th page of a metal 
underplate is controlled by 40 micrometers or less. It checks that pressure sufficient after that for a temporary layered product has 
been added a temperature up is carried out to 1 50-200 degrees C of maximum temperatures, it holds about 5 to 60 minutes by 
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the maximum temperature, and a layered product is obtained. Themaximum temperature ^^StSE£_fi 
because polyethylene dissolved from about 150 degrees C and adhesion of ceramic sheets became firm. Then, u catenates at 

"^T^mtmung the atmosphere in winch the nickel in metal paste 2a does not oxrdize using ^ogen gas and 
nvdrocefgas after cutting in 3 2mm long and a 1.6mm wide chip configuration and removing polyethylene at 350 degrees C 
_^ 8 ESS?S5JU^ **)• internal electrode 2 which makes a principal component the ceramic-ielectnc layer 
HSch makTa baSum titanate a principal component by this baking, and nickel obtains the sintered compact sintered 
^^ i^a^. the eternal electrodes 3, such as copper, are printed on the ends side which the mtemal electrode 
2 of this sintered compact exposed, and it results in a finished product, after plating ^ 
10022 (Table 1 ) compares tie result investigated about the influence the pressure, the maxunum temperature, the retention 
femperatur! Tin temperature up process, and the holding time at the time of a 1 shaft press affect structure defective generating of a 
sintered compact with the result at the time of using the conventional ceramic sheet, and is shown. 

[0023] 
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r00241 If (Table 1) is seen, since the adhesive property of ceramic sheets is not fully acquired by the pressure of less than 5 
MPas crac 100 and mterlammar peeling as shown in a smtered compact at drawin g 4 will be seen. Moreover, the crack 100 as 
Sent adhesive property between cerantic sheets not acquired at less than 1 50 degrees C about a maximum temperature but 

Sly sho^In_____l is seen. Therefore, in a ceramic sheet, ten layers and in order [ although the 50 layer 1— g was 
"out ] to suppTe^sicture defects, such as interlaminar peeling, 150 degrees C or more of maximum temperatures are 

™s Sered to be required by 5 or more MPas. However, since the foam with which what earned out the 100-layer laminating of 
Se cerate sheet remains between the interior of a ceramic sheet or a ceramic sheet is hard to be ermtted outside the void 200 as 
shown in drawings exists in the sintering inside-of-the-body section. External discharge of these foams can be carried out by 
noZg m^relihe temperature of the glass transition point of polyethylene after pressunzation with a room temperature at the 
temperatoe of under the melting point of the aforementioned polyethylene, and the temperature of 60-140 degrees C which ,s 
%£EZ£k^ of the softemng-temperature **** aforementioned polyethylene of polyethylene preferably. Consequently, 
wht I SSK- carried out using'the conventional ceramic sheet, generating of structure d^^** 1 ^ 
peeling which was occurring frequently, and a crack, can be suppressed, and the yield can be improved sharply. 
maS] Gyrating of structure defects, such as interlaminar peeling, a crack 100, etc. which were occurring frequently when 
having pres^onthis condition and a laminating was earned out using the conventional ceramic sheet, can be suppressed, and 
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[0027] In (the gestalt 2 of operation), differing from (the gestalt 1 of operation) greatly is a point using a hydrostatic-pressure 
press to pasting up the ceramic sheets of a temporary layered product by 1 shaft pressurization with (the gestalt 1 of operation). 
[0028] First ceramic sheet la is inserted for ceramic sheet la by the same method as (the gestalt 1 of operation), it puts so that 
metal paste 2a used as an internal electrode 2 may counter by turns, and a temporary layered product is obtained. These temporary 
layered products are vacuum-packed by flexible material, such as vinyl, and a hydrostatic-pressure press is performed by making 
water or an oil into a pressure medium in a high-pressure-molding container. A finished product is obtamed like after that (gestalt 

1 of operation). . , 

[0029] As compared with the case of 1 shaft pressurization, a pressure can serve as this thing uniformly through flexible material 
in every portion of a temporary layered product, generating of a crack 100 can be suppressed, and the yield can be raised. 
Moreover, since the precision of the interval of a metal finish plate, a metal underplate and a metal finish plate, and a metal 
underplate is not required, manufacture is very easy. However, it vacuum-packs, after holding one side of a temporary layered 
product on a base material like the publication to JP,5-3 15184 A when flexible material is extended and a laminating gap occurs 
at the time of a hydrostatic-pressure press, and a larninating gap will be suppressed if a hydrostatic-pressure press is performed. 
[0030] The result investigated about the influence the pressure, the maximum temperature, the retention temperature m 
temperature up process, and the holding time at the time of using a hydrostatic-pressure press affect structure defective generating 
of a sintered compact is shown in (Table 2) as compared with the result at the time of using the conventional ceramic sheet. 
0031] 
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[0032] The same inclination as the case where the 1 shaft press in (the gestalt 1 of operation) is used is shown, and even if it 
compares with the case where the conventional ceramic sheet is used, structure defective occurrences are decreasing sharply. 
Moreover, even if it compares with the case where a 1 shaft press is used, in order to add a pressure uniformly over the whole 
temporary layered product, the occurrences of a structure defect have decreased. Moreover, the yield is more improvable. 
[0033] Demonstrating an effect enough for manufacture of the stacked type ceramic condenser which makes an internal electrode 
the nickel with which especially high lamination is demanded cannot be overemphasized. 
[0034] In addition, in this invention, the point and a bird clapper are indicated below. 

(1) Although ceramic sheet 1 a showed only the case where porosity was 70%, if it is less«than*80,%, the same effect will be 
acquired 309S^F»m^*Moreover, when the number of laminatings of ceramic sheet la exceeds 100 layers, it is desirable to use 
ceramic sheet 1 a whose porosity is 40 -75%. 

(2) It is so desirable that the thickness of an internal electrode 2 is thick to use ceramic sheet 1 a with high porosity. 

(3) When the number of laminatings of ceramic sheet 1 a is less than 1 00 layers, it is 5 or more-MPa 1 00 or less MPa, and after 
pressurizing by 10MPa-50MPa desirably, a maximum temperature heats about 5 to 60 minutes below by the decomposition 
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temperature (150-200 degrees C) more than the melting temperature of polyethylene. Moreover, when the number of laminatings 
of ceramic sheet la is 100 or more layers, in addition to the above-mentioned conditions, after pressurization, it holds for 1 to 120 
minutes at the temperature of under the melting point of the aforementioned polyethylene, and the temperature of 60-140 degrees 
C which is under the melting point of the aforementioned polyethylene more than the softening temperature of polyethylene 
preferably, and the air of a layered product is removed to some extent more than the temperature of the glass transition point of 
polyethylene. When a laminating is carried out using the ceramic sheet of the result former, generating of structure defects, such 
as interlaminar peeling, a crack 100, etc. which were occurring frequently, can be suppressed, and the yield can be improved 
sharply. 

(4) When pressurizing a temporary layered product, not heating more than the softening temperature of polyethylene is important. 
Because, it is because a laminating gap will occur if contraction of a sheet starts and contraction of a sheet occurs in parallel to 
each ceramic sheet at the same time polyethylene will begin to become soft if it becomes more than the softening temperature (60 
degrees C) of polyethylene in using a ceramic sheet with high porosity including polyethylene like this invention, and the layered 
product of an excellent article cannot be obtained. 

(5) Although it considered as internal-electrode 2 material and nickel was used, you may use base metal and the noble metals 
which are silver-palladium etc. again, such as copper. 

(6) Although you may pressurize after carrying out a laminating to the desired number of laminatings after carrying out a 
laminating to some extent, even if it pressurizes it, whenever the sticking-by-pressure process between ceramic sheet la carries 
out the laminating of the ceramic sheet la further even if it pressurizes and, when dividing pressurization into multiple times and 
performing it, the last pressurization is made not to perform pressurization afterbaking. 

In (7), the (gestalt 1 of operation), and the (gestalt 2 of operation), although only the stacked type ceramic condenser was shown 
the same effect is acquired in manufacture of laminatings [, such as a laminating varistor which is manufactured using a ceramic 
sheet, a laminating thermistor, a laminating filter, ferrite parts, and a ceramic multilayer substrate 1 type ceramic electronic parts 
[0035] 

[Effect of the Invention] Above, according to this invention, generating of the structure defect of the sintered compact resulting 
from the ununiformity of the pressure at the time of a laminating can be suppressed, and the yield can be raised. There is a greatest 
effect to improvement in the yield of the laminating chip capacitor as which especially a high laminating is required. 



[Translation done.] 
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